Use of proteome arrays to globally identify substrates for E3 ubiquitin ligases.
Ubiquitin-protein ligases (E3s) are responsible for target recognition and subsequent modification of selected substrates within the ubiquitin proteasomal system (UPS). Substrates of this pathway are covalently modified by the attachment of ubiquitin usually onto Lys residues. As a result, these modified proteins can be targeted for degradation, endocytosis, protein sorting, subnuclear trafficking, or other fates. Despite the advancements in understanding the underlying mechanisms of the ubiquitin system, the substrates of most E3 enzymes remain largely unknown. Here, we describe the development of a high-throughput method to identify in vitro substrates for E3 ligases on a global proteomic scale. The enzymatic activity (ubiquitylation) and binding of ubiquitin ligases to their substrates are performed using protein (proteome) microarrays as the experimental platform, and using Nedd4/Rsp5 family members as examples of HECT E3 ligases. The in vitro ubiquitylation and binding substrates identified in these screens can provide invaluable insight into the cellular pathways in which E3 ligases participate.